Background: Femoroacetabular impingement (FAI) is responsible for hip pain and dysfunction, and surgical outcomes depend on multiple factors. The presence of mental disorders negatively influences outcomes of multiple orthopaedic conditions, although the impact on FAI surgery is unclear.
Femoroacetabular impingement (FAI) is an increasingly recognized entity responsible for hip pain and impaired hip function. 20 Advances in diagnostics, surgical techniques, and rehabilitation protocols have greatly improved postoperative outcomes and have allowed a high level of return to activities. 13, 18 Despite these improvements, surgical results remain variable and influenced by completeness of impingement correction, degree of arthritis, capsular integrity, and patient age. 6, 16, 24 Utilization of hip arthroscopy for management of FAI continues to rise, emphasizing the importance of clarifying which patient-specific preoperative factors influence surgical outcomes. 2, 17 Mental disorders are quite common, with an estimated worldwide incidence of 29.2% of people experiencing any mental disorder at some point in their lifetimes. 27 These conditions have a profound effect on function, with major depressive disorder among the leading causes of disability. 15 High levels of psychiatric distress portend inferior pre-and postoperative pain, function, and patient-reported outcomes in several conditions in musculoskeletal medicine, including low back pain, 1, 4, 7, 28 arthritis, 9, 14 chronic shoulder pain, 25, 26 and chronic hand problems. 30 Potter et al 23 demonstrated that increasing levels of psychiatric distress, as measured by the Distress Risk Assessment Method, were associated with lower preoperative self-assessment of hip function. Patients with psychiatric distress were also found to require postoperative regional anesthesia (fascia iliaca nerve block) at a higher rate than patients without psychiatric distress, suggesting that initial postoperative pain may be influenced by psychiatric comorbidities. 22 The purpose of this study was to determine if the presence of mental disorders negatively affects patient-reported outcomes among those undergoing arthroscopic treatment of FAI at 2-year follow-up. We hypothesized that a selfreported history of a mental disorder would negatively affect patient-reported outcome measures 2 years after arthroscopic treatment of FAI.
METHODS
A matched-cohort study was performed that included patients undergoing hip arthroscopy between January 1, 2012, and December 31, 2014. Data were prospectively collected as part of an institutional database and then retrospectively reviewed. Inclusion criteria consisted of a diagnosis of FAI syndrome, a history of arthroscopic surgical treatment, and an ability to complete all requested questionnaires prior to surgery and at 2 years after surgery. Exclusion criteria included patients undergoing revision surgery and having incomplete survey data at baseline or 2-year follow-up time point. Patients who underwent revision surgery or conversion to total hip arthroplasty were excluded from comparison of outcome scores. All procedures were approved by an institutional review board, and all patients provided informed consent to participate in the data registry.
Cohort Identification
Patients with a history of a mental disorder were matched at a 1:3 ratio to patients without a history of mental disorders. Mental disorder was defined as a history of depression, anxiety, bipolar disorder, posttraumatic stress disorder, or attention-deficit/hyperactivity disorder, as self-reported by patients on intake surveys. In total, 84 patients with a history of mental disorders were identified over the duration of the study. Nine patients were lost to follow-up, leaving 75 (89.3%) with 2-year follow-up. A total of 252 patients who did not report a history of mental disorders were identified through age (±3 years) and sex matching, with 226 (89.7%) completing 2-year follow-up surveys.
Demographic information was recorded for each patient, including age, sex, body mass index, and any patientreported history of smoking. Additionally, for all patients, the alpha angle was measured on a 90
Dunn lateral radiograph, and the lateral center-edge angle was recorded from a standing anteroposterior radiograph.
Surgical Treatment
All patients were treated with hip arthroscopy by the senior surgeon (S.J.N.). Postoperatively, all patients were prescribed protected weightbearing for 6 weeks and a standardized physical therapy program.
Postoperative Evaluation
Patients completed electronic survey instruments prior to surgical treatment and at 2 years after surgery. Surveys obtained at both time points included the Hip Outcome Score-Activity of Daily Living Subscale (HOS-ADL), Hip Outcome Score-Sport-Specific Subscale (HOS-SSS), and modified Harris Hip Score (mHHS). At the 2-year followup point, patients completed a visual analog scale (VAS) for pain and satisfaction (each 0-100 mm).
Statistical analyses were performed with Stata (v 14; StataCorp). Unpaired t tests were used to compare means of continuous variables, and Fisher exact tests were used to compare categorical variables. Paired t tests were used to compare means of matched outcome measures from presurgery to follow-up. Statistical significance was defined as P < .05. Clinical relevance was defined as meeting or exceeding the minimal clinically important difference (MCID) for HOS-ADL, HOS-SSS, and mHHS scores (8.3, 8.2, and 14.5 points, respectively). 19 
RESULTS
The final study cohort included 301 patients: 75 with a selfreported history of mental disorders and 226 who did not report a history of mental disorders. The cohort reporting a history of mental disorders included 57 patients with depression (76%), 27 with anxiety (36%), 6 with attention deficit/hyperactivity disorder (8%), 3 with posttraumatic stress disorder (4%), and 2 with bipolar disorder (3%). The mean number of psychiatric diagnoses in this group was 1.3 (range, 1-3).
There were no differences between patients who did and did not report mental disorders in age (P ¼ .36) or sex (P ¼ .46), although body mass index was significantly higher in the group reporting a history of mental disorders (mean ± SD: 26.9 ± 6.4 vs 25.0 ± 4.6, P ¼ .009) ( Table 1) . As compared with patients not reporting a mental disorder, those reporting a mental disorder were significantly more likely to have a history of smoking (17.3% vs 5.3%, P ¼ .001). Labral repair was performed in 93% (280 of 301) of patients and labral debridement in 7% (21 of 301). A mean 2.3 ± 0.9 anchors were used for labral fixation. Femoral osteochondroplasty was performed in 95% (287 of 301) of patients and microfracture in 2% (6 of 301). Complications (infection, neuropathy, deep vein thrombosis, need for revision surgery, or conversion to total hip arthroplasty) were noted for 6% (18 of 301). Revision surgery was performed in 0.9% (2 of 226) of patients who did not report a mental disorder and 2.7% (2 of 75) who did report a mental disorder (P ¼ .24). Four patients (1.8%) not reporting a history of mental disorders went on to total hip arthroplasty in the study time frame, as opposed to 2 in the selfreported mental disorder group (2.7%, P ¼ .63) ( Table 2) .
No differences were observed between the groups with regard to preoperative alpha angle (P ¼ .48) or lateral center-edge angle (P ¼ .84). No differences were observed in terms of rates of labral repair (P ¼ .69), femoral osteochondroplasty (P ¼ .34), or microfracture (P ¼ .64), and there was no difference between the groups in the frequency of complications (P ¼ .17) ( Table 2) .
Prior to surgical treatment, all patient-reported outcome measures were significantly lower for patients reporting a history of mental disorders: HOS-ADL, 10 points lower (59.2 ± 20.7 vs 69.2 ± 15.2, P < .0001); HOS-SSS, 9.3 points lower (35.9 ± 24.5 vs 45.2 ± 20.7, P ¼ .003); and mHHS, 7.1 points lower (53.0 ± 15.2 vs 60.1 ± 12.0, P ¼ .0003).
At 2-year follow-up, patients reporting a history of mental disorders had significantly lower scores for the HOS-ADL (78.6 ± 21.0 vs 91.8 ± 10.2, P < .0001), HOS-SSS (59.6 ± 31.7 vs 81.7 ± 20.3, P < .0001), and mHHS (71.1 ± 20.5 vs 84.0 ± 11.8, P < .0001) (Figure 1 ). The 2-year VAS satisfaction score was significantly lower for patients reporting a history of mental disorders (70.0 ± 31.4 mm vs 88.0 ± 16.7 mm, P < .0001), while the 2-year VAS pain score was significantly higher for patients reporting mental disorders (28.8 ± 28.3 mm vs 8.7 ± 10.7 mm, P < .0001). Patients in both groups demonstrated significant improvements in HOS-ADL, HOS-SSS, and mHHS scores (P < .0001 for all) when preoperative and follow-up outcome measures were compared ( Figure 2 ).
DISCUSSION
Patients reporting mental disorders had statistically significant and clinically relevant improvements in patientreported outcome scores, pain, and satisfaction 2 years following hip arthroscopy for FAI syndrome. The magnitude of improvement and the absolute value of outcome scores of patients reporting a mental disorder were significantly lower than an age-and sex-matched cohort of patients who did not report a mental disorder. Preoperative patient-reported outcome scores were significantly lower for patients reporting a mental disorder than those not reporting such history. Highlighting the influence of mental health in postoperative outcomes after hip arthroscopy may allow surgeons to better counsel patients before proceeding with surgical treatment of FAI. 19 Given that both groups noted improvement beyond the MCID following surgical treatment, these results indicate that arthroscopic management of FAI is beneficial for patients irrespective of mental health history. Importantly, surgeons should preoperatively counsel patients with mental health conditions that their results may not be as successful relative to those without a psychiatric history. Additionally, if surgeons are evaluated or reimbursed according to patient-reported outcome measures, these results emphasize the importance of incorporating mental health status into these assessments.
A link between mental health and physical outcomes before and after surgical treatment has been well described for multiple other conditions. Lavernia et al 14 reported that lower 36-Item Short Form Health Survey (SF-36) mental health scores were negatively correlated with lower patient-reported outcome scores following total hip and knee arthroplasty. Hossain et al, 11 however, reported that patients with psychologic distress, as indicated by an SF-36 mental health score <56, had high satisfaction rates after total hip arthroplasty, similar to those without psychologic distress. For patients undergoing lumbar discectomy, preoperative depression and anxiety were associated with a lower likelihood of reaching the MCID for improvements in disability and quality-of-life measures. 5 Lumbar spine fusion results have also been linked to depression, anxiety, and emotional health. 28, 29 As with these other conditions, we observed that functional outcomes after FAI surgery are affected by preoperative mental health.
There are multiple potential ways that psychiatric conditions affect physical conditions and may influence postsurgical outcomes. Psychiatric stressors create an upregulation of inflammatory pathways. 8 Increases in interleukin 1b, tumor necrosis factor a, and other cytokines, as well as modulation of the cyclo-oxygenase 2 pathway, are encountered in depression and inflammatory diseases. 3, 21 Patients with a mental disorder may therefore experience an increased inflammatory response to surgery, contributing to the observed difference in postoperative outcome scores. Additionally, pain is a highly subjective experience, with variable patient perceptions of intensity. Pain and depression act synergistically, resulting in more severe levels when experienced in combination as opposed to individually. 10 These effects may contribute to the differences between the cohorts that we observed before and after surgical treatment in terms of perception of symptoms, although we are unable to establish causation with the current study design.
The results of this study should be considered with an understanding of its limitations. First, previous diagnoses of psychiatric comorbidity were used rather than a more quantitative measure of psychiatric well-being. This inclusion criterion introduces error with self-identification of prior diagnoses. Patients may be hesitant to disclose a history of a mental disorder or may self-diagnose a condition that does not meet true diagnostic criteria. However, this methodology allows for direct clinical application of the , and (C) modified Harris Hip Score (mHHS). Differences were significant over time for all scores and for both groups (P < .001). The magnitude of improvement was significantly greater for patients who did not report a history of mental disorders for the HOS-ADL and mHHS (P < .01).
findings, as the associations that we include here are based on a patient's self-reporting these conditions rather than a formal diagnosis or specific outcome score.
Additionally, the level of treatment or control of psychiatric disease burden was not assessed. Thus, the modifiability of mental disorders could not be assessed in this investigation. The symptoms of psychiatric disorders, similar to musculoskeletal conditions, may wax and wane over time. We did not evaluate the current state of mental disorders, which may differentially influence patient-reported outcomes. We investigated a limited number of mental disorders in this study; that is, we did not analyze disorders such as autism spectrum, conduct disorder, eating disorder, intellectual disability, mild neurocognitive disorder, obsessive-compulsive disorder, personality disorder, schizophrenia, sleep-wake disorder, learning disorder, somatic symptom disorder, and substance-related and addictive disorder. Given the numbers available, we were not able to analyze differences among patients with different mental disorders or perform a multivariate analysis to control for potential confounding variables, such as smoking status, body mass index, or history of alcohol or substance abuse. Future research should investigate if certain mental disorders have a greater impact on outcomes after treatment of FAI.
The duration of mental disorder disease burden was also not assessed. This is important because it is feasible that some patients with chronic hip and/or groin pain who have been evaluated by multiple care providers, have undergone multiple diagnostic imaging tests, and have attempted multiple treatments prior to diagnosis may have incurred depression, anxiety, and/or stress owing to their hip problem and not a de novo mental disorder. 12 We did not monitor patients for increased postoperative inflammatory response and therefore cannot clearly link inferior outcomes to this potential mechanism. We also excluded from analysis patients requiring revision surgery, although there was no significant difference in complications or conversion to total hip arthroplasty between the groups evaluated. Finally, surgical treatment was performed by a single surgeon fellowship trained in sports medicine, with extensive experience in hip arthroscopy. Thus, the results of this investigation might not be extrapolated to all surgeons.
CONCLUSION
A self-reported history of a mental disorder was associated with lower self-reported patient-reported outcomes before and after surgical management of FAI syndrome. Nevertheless, statistically significant and clinically relevant improvements were observed for patients reporting a mental disorder. The magnitude of these improvements was not as large as that in an age-and sex-matched control group that did not report a mental disorder. Future research should evaluate whether preoperative hip arthroscopy treatment of any concomitant mental disorder can improve postoperative outcomes.
